Studies on the mechanism of alteration by propranolol and mepacrine of the metabolism of phosphoinositides and other glycerolipids in the rabbit iris muscle.
We have investigated the effects and mechanism of action of propranolol and mepacrine, two drugs with local anesthetic-like properties, on phospholipid metabolism in rabbit iris and iris microsomal and soluble fractions. In the iris, propranolol, like mepacrine [A. A. Abdel-Latif and J. P. Smith, Biochim, biophys. Acta 711, 478 (1982)], stimulated the incorporation of [14C]arachidonic acid ( [14C]AA) into phosphatidic acid (PA), CDP-diacylglycerol (CDP-DG), phosphatidylinositol (PI), the polyphosphoinositides (poly PI) and DG, and it inhibited that of phosphatidylcholine (PC), phosphatidylethanolamine (PE), triacylglycerol (TG) and the prostaglandins. Similarly, mepacrine, like propranolol [A. A. Abdel-Latif and J. P. Smith, Biochem. Pharmac. 25, 1697 (1976)], altered the incorporation of [14C]oleic acid, [3H]glycerol, 32Pi and [14C]choline into glycerolipids of the iris. Time-course studies in iris muscle prelabeled with [14C]AA showed an initial decrease in the production of DG and a corresponding increase in that of PA by the drugs, followed by an increase in accumulation of DG at longer time intervals (60-90 min). The above findings are in accord with the hypothesis that these drugs redirect glycerolipid synthesis by inhibiting PA phosphohydrolase. Propranolol and mepacrine stimulated the activities of DG kinase and phosphoinositide kinases and inhibited that of DG cholinephosphotransferase. The drugs had little effect on the activity of DG acyltransferase. It is concluded that propranolol and mepacrine redirect glycerolipid metabolism in the iris by exerting multiple effects on the enzymes involved in phospholipid biosynthesis. We suggest that these drugs could exert their local anesthetic-like effects by effecting an increase in the synthesis of the acidic phospholipids (PA, PI and the poly PI) and subsequently the binding of Ca2+- to the cell plasma membrane.